Pro-inflammatory cytokines negatively regulate PPARγ mediated gene expression in both human and murine macrophages via multiple mechanisms.
PPARγ is a lipid activated transcription factor that connects lipid metabolism and immune function. It is known that anti-inflammatory cytokines, such as IL-4 that mediates the differentiation of alternatively activated macrophages, positively modulate PPARγ at three levels: by (1) increasing its expression (2), initiating a complex formation with STAT6 enhances its transcriptional activity and (3) increasing endogenous ligand production. On the other hand, PPARγ is known to inhibit inflammatory processes via transrepression. However, the impact of a pro-inflammatory cytokine milieu on PPARγ transcriptional activity in macrophages is less understood. We hypothesized that pro-inflammatory cytokines, such as IFNγ and TNFα negatively regulate PPARγ activity and sought to test this within human and murine macrophage models using both global and single target gene expression analysis. We found that IFNγ/TNFα inhibited PPARγ expression in human CD14+ monocytes derived macrophages and mouse bone marrow derived macrophages, but not in macrophages originating from CD34+ stem cells or Thp-1 monocytic cells. Irrespective of the model system, the ability of PPARγ to regulate gene expression was inhibited. Moreover, we demonstrated that in Thp-1 cells PPARγ in vitro DNA binding remained unchanged following IFNγ/TNFα pre-treatment. Taken together, our data suggest that pro-inflammatory conditions inhibit PPARγ activity at the gene expression level and propose two, mutually not exclusive models as mechanisms: (1) the level of PPARγ itself is down-regulated by the cytokines leading to loss of function, while (2) PPARγ itself remains associated with the DNA though unable to initiate gene expression. These findings support that inflammatory conditions skew the lipid sensing function of macrophages, further contributing to the vicious circle of metabolic disorders.